3. Device performance Table I shows the mean value and standard deviation of V11 and gm of O.I-pm-gate HEMTs on a 2-inch wafer. The twostep recess etching yields good uniformity comparable to the conventional process due to the selectivity of Ar-plasma etching.
Note that g, of the two-step recess structure is about 20 Vo higher ttpn the conventional structure in spite of same barrier thickness and similar Vrn. Moreover, the standard deviation of Bm is reduced by a factor of 2 by using the two-step recess process. Figure 3 shows the gate-to-source voltage (Vss) dependence of f1. The two-step recess stnrcturc provides higher f1 and the difference of f1 becomes larger as the Vrs increases.
These results show that the source resistance due to the side etching has been considerably reduced by using the two-step recess technology.As V16 becomes higher, the electron density of the side-etched region decreases in the conventional structure.
Thus the advantage of the two-step recess structure will be observed clearer as V6 becomes higher. Figure 4 shows the correlation between L* and fr. In the conventional structure, f1 --:{-Two-step recess *- This technology is effective for 0.1-and sub-O.1-pm-gate HEMTS.
